The aim of this paper was to present how mental symptoms are connected to the use of desktop, portable or minicomputers (communicators and hand-held computers) mental symptoms questionnaire study computer
INTRODUCTION
Many human beings have mental health problems, which are a significant reason for leaving working life. According to the Finnish statistical office in 2006 over 112 600 Finnish workers received disability pensions based on mental health problems [1] . In 2004 under 110 000 received this disability pension [2] . In a Finnish study, 3 122 persons aged 25-64 were interviewed by phone; 2 229 of them were working persons [3] . The gender division was 51% male and 49% female. The average age was 44.6 years. Mental symptoms were, e.g., weakness (28%), insomnia (25%), tension and nervousness (23%), irritation (22%) and depression (13%). In the Fourth European working conditions survey the factor analyses of individual symptoms showed that stress launched a type of health outcome [4] . The analyses included physical (associated with physically demanding work environments), psychological (associated with psychologically demanding work environments) and chemical/biological (associated with chemical/biological risks) factors. In stress, the physical factor was .59, the psychological factor was .58 and the chemical/biological factor was 0.03. In sleeping problems, the physical factor was .16, the psychological factor was .73 and the chemical/ biological factor was . 15 . In anxiety, the physical factor was .15, the psychological factor was .74 and the chemical/biological factor was .08. In irritability, the physical factor was .29, the psychological factor was .70 and the chemical/ biological factor was 0.09.
According to earlier studies, the 12-month prevalence of depressive and anxiety disorders in the general populations varied between 4 and 11%, and 4 and 19%, respectively [5, 6, 7, 8] . In the Finnish health 2000 study depressive, alcohol use and anxiety disorders were found in 6.5, 4.5 and 4.1% of the subjects, respectively [6] . Alcohol use disorders were found in 7.3% of men and in 1.4% of women. Eight point three percent of women and 4.6% of men had depressive disorders. Gender, age, marital and employment status were distributed unevenly for mental disorders and their comorbidities. The study did not show any association between educational level and mental disorders. According to Pirkola, Isometsä, Suvisaari, et al., there appeared to be no single population subgroup at high risk for all mental disorders, but rather several different subgroups at risk for particular disorders or comorbidity patterns [6] .
In recent years the nature of work has changed. More and more employees take charge of their work, and even planning is mostly their own responsibility. Another big change affecting the work tasks of many is the ever increasing amount of information. The Internet, in particular, has made it possible to access more information, including real-time information. Information acquisition has been made easier with various kinds of mobile services, used either in mobile phones or laptops. Working is no longer bound to a certain time or place. In the Fourth European working condition survey ~26% of workers work with computer all or almost all, the time. In 1990, the equivalent figure was ~13% [4] . According the Finnish statistical office 35% of households had one mobile phone, 37% had two, 13% had three mobile phones, 10% had four, 5% had five or more mobile phones and 1% of households did not have any [9] . According the Finnish statistical office, in 2006 there were 5 679 010 telephone subscriber connections and in 2001 the number was 4 137 337. The number of subscriber connections increased 31.8% during the 5 years [10] .
Many health problems have a multifactorial etiology. Psychosocial factors, e.g., stress, seem to play an important role by interacting with personality characteristics [11] . Lundberg concluded that both physical and psychosocial work conditions may contribute to workrelated upper extremity disorders by inducing physiological stress and muscle tension [11] . In addition, sickness absence is caused by various factors [12, 13, 14] . Lund, Labriola, Christensen, et al. studied the effects of the physical work environment on long-term sickness absence and interaction between physical and psychosocial risk factors [14] . They concluded, e.g., that simultaneous intervention targeting two psychosocial risk factors in the work environment-role conflicts and emotional demands-might increase the effect of interventions towards physical risk factors among female employees owing to interaction effects [14] .
Our work was a part of a large questionnaire study on the possible influence of new technical equipment on the health of the working-age population. In the designed questionnaire multiple choice questions were clearly related to technology, ergonomics and medicallyknown symptoms experienced by laypersons. The aim of this paper was to present how self-reported mental symptoms like sleeping disorders/disturbances, depression, exhaustion at work, substance addiction, anxiety or fear were connected to the use of desktop, portable or minicomputers (communicators and hand-held computers) and mobile phones, and background information such as age and gender. The research question was whether self-reported mental symptoms were connected to the use of mobile phones and different kinds of computers.
Earlier papers on this large questionnaire study [15, 16] presented preliminary results and results of ergonomic aspects.
METHODS

Study Population
The questionnaire was sent to 15 000 Finns in October 2002. Because the study focused on the working age population, the questionnaire was sent only to people aged 18-65. Although some of them were already retired, unemployed or still studying, all the answers were taken into account. The names and addresses were obtained as a random sample from the Finnish population register centre. This way the study population represented the whole working-age population relatively well. Concerning the residence and the socioeconomic status random sampling also gave approximately the same number of men and women. All the answers were handled anonymously and the study design was approved by the Ethical Committee (Pirkanmaa Health District, Finland, decision R02099).
Questionnaire
The questionnaire was posted with a cover letter. The first page was a letter to the participant. In it the leader of the study explained the study and gave some practical instructions. The second page was an example of how to answer questions. Questions followed. The questionnaire was divided into six sections. The first one dealt with background information such as age, gender, marital status, education, trade and home county (Finland is divided geographically into six counties). In section two the familiarity and the use of given technical devices were mapped. New technical units included desktop, portable and hand-held computers, communicators, the Internet, mobile phones, electronic marketplaces/ commerce, teletex, digital television and associated services. People were also asked how important those devices were to them at work and at leisure. If respondents did not have a job at the moment, they only answered questions about leisure.
In the third section the focus was on physical loading and ergonomics. People were asked if they had experienced pain, numbness or aches in their wrists, fingers, elbows, forearms, neck, shoulders, back or feet during the past 12 months. They were also asked if they presumed those symptoms to be caused by the use of desktop or portable computers. The fourth section concerned psychological welfare. Respondents were asked if they had suffered sleeping disorders/ disturbances, depression, exhaustion at work, substance addiction, anxiety or fear during the past 12 months. They were also queried if they somehow connected those symptoms to an increase in information-retrieval or information available through different electronic sources such as e-mail, the Internet or digital television. The choices for the questions in section three and four were cannot say, not at all, sometimes, quite often, often, very often and not applicable. Accidents were handled in the fifth section. The questions were to elicit information if mobile phones had caused or had been a partial cause of an accident or a close-call situation. There were separate sections for accidents at and outside work. The choices for the questions were cannot say, not at all, somewhat, noticeable, very noticeable and not applicable. The last part was an open-ended question "Other observations concerning technology and health". A lottery ticket was also attached; it was, however, handled separately from the answers, so privacy was secured.
Statistical Analysis
The statistical analyses were done using SPSS version 16; they consisted of general linear models (GLM) with the symptoms assigned as target variables. Certain procedures were also applied to the explanatory variables. For statistical analyses we chose the most common equipment (mobile phones and different computers) and did not deal with less important equipment like teletex, digital television or electronic marketplaces/commerce. The use of desktop, portable or minicomputers and mobile phones at home and at work were combined. In the analyses for the question "Have you suffered (a) sleeping disorders/disturbances, (b) depression, (c) exhaustion at work, (d) substance addiction, (e) anxiety or (f) fear during the past 12 months?", the model factors were age, gender, the use of a desktop computer (UC), the use of a portable or minicomputer (UP), the use of a mobile phone (MP); and two-way interactions age × gender, age × UC, age × UP, age × MP, gender × UC, gender × UP, gender × MP, UC × UP, UC × MP, UP × MP. The effects of environmental factors were studied by dividing the data between the different environmental (i.e., age and gender) groups and then performing similar GLM procedures to see how the effects of the background factors changed between levels. Age groups were classified (<20, 21-30, 31-40, 41-50, 51-60 and >60). In the analysis of subgroups (age and gender), the model factors were the use of a desktop (UC), portable or minicomputer (UP), the use of a mobile phone (MP); and two-way interactions UC × UP, UC × MP, UP × MP. In this study p = .05 was chosen.
RESULTS
3.1.Background Information
During the winter of 2002-2003, 6 121 responses arrived. Thus the response rate was 41%. The average age of the respondents was 41. Notes. 1-never had an occupation; 2-administrative or managerial duties, designing, research, teaching; 3-clerical duties and supervision; 4-industrial workers, distribution and services. There were 3 486 women and 2 625 men. The respondents were relatively well distributed around Finland, so it can be assumed that they corresponded to the entire working-age population. At the time of the questionnaire, 71% of the respondents were employed. Fiftyseven percent of the respondents were women. A summary of background information and the use of the technical devices is in Table 1 . Table 1 shows the result from all repondents, working persons, persons outside working life, women and men. It shows the number of answers and the percentage values. In the parts related to the use of computers, the number of positive answers is given. They include less than monthly, monthly, weekly or daily. In the part on mental symptoms the results are based on question 16 "Have you suffered (a) sleeping disorders/ disturbances, (b) depression, (c) exhaustion at work, (d) substance addiction, (e) anxiety or (f) fear during the past 12 months?". The table shows the number of yes answers (sometimes, quite often, often, very often). In the part related to experienced pain, numbness or aches the results are based on question 13 "Have you had an ache, pain or numbness in the following body part during the past 12 months? (a) in wrists and fingers, (b) in elbows and forearms, (c) in neck, (d) in shoulders, (e) in hip and lower back, (f) in feet during the past 12 months?". In Table 1 , the number of yes answers (sometimes, quite often, often, very often) is given.
The data included 366 entrepreneurs, 105 farmers, 970 upper-level white-collar workers (administrative or managerial duties, designing, research, teaching), 1 150 lower-level whitecollar workers (clerical duties and supervision) and 1 548 blue-collar workers (industrial workers, distributive and services). Tables 3-5 show the results of statistical analyses for question 16 "Have you suffered (a) sleeping disorders/ disturbances, (b) depression, (c) exhaustion at work, (d) substance addiction, (e) anxiety or (f) fear during the past 12 months?" In all data, the use of desktop computers had a relation to the mental symptoms, but the use of mobile phones, portable or minicomputers did not have a relation to any mental symptoms. Some relation can also be seen together with two-way interactions (age × UP, gender × UC, gender × MP). In addition, one-way interaction, gender and depression had significance. Notes. **-significant at p < .05; a-sleeping disorders/disturbances, b-depression, c-exhaustion at work, d-substance addiction, e-anxiety, f-fear; UC-the use of a desktop computer, UP-the use of a portable or minicomputer, MP-the use of a mobile phone. Notes. **-significant at p < .05; a-sleeping disorders/disturbances, b-depression, c-exhaustion at work, d-substance addiction, e-anxiety, f-fear, UC-the use of a desktop computer, UP-the use of a portable or minicomputer, MP-the use of a mobile phone. Notes. **-significant at p < .05; a-sleeping disorders/disturbances, b-depression, c-exhaustion at work, d-substance addiction, e-anxiety, f-fear, UC-the use of a desktop computer, UP-the use of a portable or minicomputer, MP-the use of a mobile phone.
Statistical Analyses of Mental Symptoms
TABLE 4. (continued)
In Tables 4-5 , there are women's and men's data. In the women's age group of 31-40, the use of a desktop computer had a relation to all mental symptoms (16a-f) and in the age group 51-60, the use of mobile phones and portable or minicomputers had a relation to depression (16b). In addition, there are three two-way interactions in the 31-40 age group, and two in the age group of 51-60. In the men's age group of 31-40, the use of desktop computers or the use portable or minicomputers had a relation to fear and the use of mobile phones had a relation on the substance addiction. Some relation can also be seen together with two-way interactions.
Other Observations Concerning Mental Health and New Technology
In total, 1 300 respondents (~21%) answered the open-ended question "Other observations concerning technology and health". The answers had been read through and classified mostly on the basis of comments on physical or mental loading, accidents and some other aspects. In total, there is estimated to be 2 508 comments. It is possible that persons responded to more than one aspect. On mental loading people commented with 790 opinions concerning some quite different subjects. The answers were divided into a seven subgroups: mental loading at work (322), mental loading at leisure (235), social activities (49), addiction (71), technology and the mental development of children and juveniles (42), rest (41) and other topics of mental loading (30). The comments on the mental loading at work included: the amount of work has increased and the quality of the work has changed (56), learning new technology is laborious and the updating of knowledge and skills is difficult (92), technology and depression/anxiety at work (26), attention and concentration (22), technology has made work easier, quicker or lighter (62) and other comments (64). The comments on the mental loading at leisure included: persons always have to be reachable (26), high-speed flow of information and stress of too large information-retrieval (54), the tone of mobile phones and the use of mobile phones in public places irritates (21), technology is useful at leisure (55), business has increased (22) and other comments (57). The comments of social acitivities included: social acitivities have got better (10), social activities have got worse (20) and other comments (19). The comments of the addiction included: mobile phones (21), the Internet (13), computer (7) and others (30). Only a few admitted that they personally felt they were addicted. There was also a great deal of concern about the effect of new technical devices and services on the mental development of children and juveniles. The comments of the rest of the topics included: knowledge work requires breaks and relaxation periods (6), computer lessens the time of rest, or relations to sleep (10) and other comments (25).
DISCUSSION
Evaluation of Methods
The population was 15 000 Finns and the number of responses was 6 121, which is quite large. However, the results of data are not highly reliable, because the nonresponse rate was over 50%. Nonresponding persons can be healthier, nobody knows, so, e.g., in our data the number of symptoms could be too high. It is important to take this into account, when the results are analysed. In this study only a questionnaire was used. When using a questionnaire we cannot get as much information as we can get in interviews. Persons may understand questions and words in different ways. In general, when using a questionnaire the population can be larger than when interviews are used. Research on the possible relation of new technical equipment on health is quite difficult, because the possible relation can be marginal and limited. Based on that, we used a questionnaire and chose the population of 15 000. In the study the p value was .05. We chose .05, because this is usual practice in medical and psychological studies [17] .
In the statistical analyses the use of equipment at work and at leisure was combined; less than monthly, monthly, weekly and daily were the alternatives. The choice less than monthly means that a person uses, e.g, a computer very rarely. Therefore, many are users of new technical equipment. In Table 1 there are some persons who answered that they were outside working life, but at the same time they answered that they used, e.g., a computer at work. In open-ended questions some of them reported that they had just retired or become unemployed, but they had worked during the past 12 months and answered on the basis of this. These answers were also included in the final results. For the statistical analyses we chose the most common equipment (mobile phones and different computers). Less important equipment like TV and digi-boxes played a minor role. In addition, e.g., the workers' use of computers was quite different, so it was also possible to find out some relations in analyses.
In the fourth section, psychological welfare, there was also the question "Have you suffered mental symptoms, which you somehow associate in connection with an increase in informationretrieval or informing through different electronic sources such as email, internet or digital television during the past 12 months?" This question was leading. Therefore, it was not used in statistical analyses.
Different types of biases also occurred in the study. The questionnaire and questions can relate to patricipants so that active persons sent the questionnaire back and opinions can change quite quickly as technology developes. Not all participants understand symptoms in the same way. For example, psychological symptoms can be difficult to describe. However, we got many comments on psychological symptoms from the open-ended question. The questionnaire did not include all possible questions. There can be other factors, which can be related to the mental symptoms, e.g., difficulties at work or at home, different diseases, financial problems.
Evaluation of Mental Loading
According to other studies prevalence of depressive and anxiety disorders in the general population varies between 4 and 11%, and 4 and 19%, respectively [5, 6, 7, 8] . In the Finnish health 2000 study depressive, alcohol use and anxiety disorders were found in 6.5, 4.5 and 4.1% of the subjects, respectively [6] . In our studies, 59% of persons had sleeping disorders/ disturbances, 43.3% had depression, 62.5% experienced exhaustion at work, 9.6% had substance addiction, 34.4% experienced anxiety and 16.0% experienced fear (Table 2 ). In our material the values are quite high. However, when we take away sometimes answers, 8.8% had depression, 2.1% had substance addiction and 6.6% had anxiety. This results are at the same level as in other studies [5, 6, 7, 8] . In the Finnish health 2000 study 7.3% of men had alcohol use disorders and 1.4% of women. Eight point three per cent of women had depressive disorders and 4.6% of men. In our data 62.2% of women and 54.8% of men had depression, and 5.50% of women and 15.10% of men had substance addiction. However, our results were based on people's own answers, which is not the same as if they had mental diseases and diagnosis.
Number of symptoms and their relations
In statistical analyses (one-way interaction), the use of desktop computers had a relation to all mental symptoms and gender had a relation to depression (Table 3 ). In the women's age group of 31-40, the use of a desktop computer had a relation to all mental symptoms, and for 51-60, the use of a mobile phone and portal or minicomputer had a relation to depression (Table 4 ). In the men's age group of 31-40, the use of a desktop computer or the use of a portable or minicomputer had a relation to fear and the use of mobile phones had a relation to substance addiction (Table 5) . Some relation was also together with two-way interactions. It is difficult to say why the use of desktop computers had a relation to all mental symptoms particularly in the women's age group of 31-40.
In the Finnish questionnaire studies, the mental symptoms of women increased in the city of Tampere [18, 19] . The researchers explained that women's working life changed. The changes were quick and stressful. Maybe this also affected our data. The reason for our result can be that in Finland many women take care of children and work outside home at this age, and it is stressful to do both. In general, it is possible that working with computers can have a relation to mental symptoms more than other tasks and therefore we got the results that the use of desktop computers had a relation to all mental symptoms. Maybe men's and women's mental symptoms are generally somewhat different. We found that in the men's age group of 31-40, the use of desktop computers or the use portable or minicomputers was related to fear. Nowadays men also take care of children (in Finland) and it is also stressful for them to combine work and looking after children.
In addition we got results that in the men's age group of 31-40, the use of mobile phones had a relation to substance addiction (Table 5 ). It is difficult to find a reason for this. Maybe some persons can also have addiction problems with mobile phones. It was surprising to see that the use of computers had such a relation to mental health issues. In the future, mobile phones will be more like computers. Nowadays they are already more than just phones, e.g., they include games.
Evaluation of mental symptoms in different uses of computers
In the upper-and lower-level white-collar workers' groups the persons who used a desktop computer at work daily had more sleeping disorders/disturbances, depression, exhaustion at work, anxiety or fear than other persons (Figures 1-2) . So it is possible that in these workers' groups the amount of use can increase the symptoms. However, in the lower-level white-collar workers' group the persons who did not use a portable or minicomputer at work had more sleeping disorders/disturbances, depression, exhaustion at work, anxiety or fear than other persons ( Figure 2 ). In this workers' group the use of portable or minicomputers was quite low and this could influence the results. In the upperlevel white-collar workers' group ( Figure 1 ) the persons who used a portable or minicomputer at work or did not use one at all, had the most sleeping disorders/disturbances, depression, exhaustion at work or anxiety. It is possible that in the upper-level white-collar workers' group the high use of different computers had little relation to mental symptoms. In the blue-collar workers' group the persons who did not use the desktop computer at work or used it daily, had most mental symptoms (Figure 3 ). So the results were quite similar as in the lower-level white-collar workers' group. In addition, the blue-collar workers did not use portable or minicomputers very much at work, so in this group the persons who did not use portable or minicomputers had most mental symptoms (Figure 3 ). In addition, it is possible that the physical work environment generally influenced the results, because according to earlier studies many health problems had a multifactorial etiology [11, 12, 13, 14] .
CONCLUSION
In conclusion, it can be stated that based on our data in the Finnish working-age population 59% had some or more sleeping disorders/ disturbances, 43.3% had depression, 62.5% experienced exhaustion at work, 9.6% had substance addiction, 34.4% experienced anxiety and 16.0% experienced fear. However, the results are not highly reliable, because the nonresponse rate was over 50%. Based on statistical analyses of all data the use of desktop computers had a relation to mental symptoms. On the other hand, it is possible that nonresponding persons can be healthier than responsing persons and their use of desktop computers had no relation to mental symptoms. In the women's age group of 31-40, the use of desktop computers had a relation to all mental symptoms, and in the 51-60 age group, the use of a mobile phone and portable or minicomputers had a relation to depression. In the men's age group of 31-40, the different computers had a relation to fear, and the use of mobile phones had a relation to substance addiction. Some relations were also together with two-way interactions. In the future it will be essential to take into account, that working with computers can increase workers' mental symptoms and it is important to pay attention to workers' mental health. 
